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Abstract of JP71 081 59 

PURPOSE:To provide a tunnel conveying 
device capable of smoothly transferring an 
object to be transported such as a wafer in a 
boundary region between a process device 
and the tunnel conveying device. 
CONSTITUTIONS this device provided with a 
carrying truck 9 mounting the object to be 
transported in a tunnel 7 and carrying the 
object to be transported in such the state that 
the outdoor air is cut off with a tunnel partition, 
a mounting table 1 mounting the object to be 
transported 5 is placed in the tunnel 7 and the 
mounting table 1 is moved vertically while 
cutting off the outdoor air from the inside of the 
tunnel 7 as it is, and passage of the carrying 
truck 9 is not hindered by the movement of the 
mounting table 1. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a tunnel conveying machine which conveys carried one where it had a carrying truck 
which carries carried one in an inside of a tunnel and the open air is intercepted by a tunnel 
septum, A conveying machine characterized by moving a table which lays said carried one in an 
inside of said tunnel, and this table to a sliding direction with the state where said inside of a 
tunnel intercepted the open air, and keeping movement of this table from passing of said carrying 
truck being barred. 

[Claim 2]The tunnel conveying machine according to claim 1 which equips said carrying truck 
with an opening penetrated to a sliding direction, and is characterized by said table being 
movable to a sliding direction in inside of this opening. 

[Claim 3]Inside of an opening which height of a conveyance face of a robot to which carried one 
which has been arranged at both sides of said tunnel conveying machine is transported differs, 
and is penetrated to a sliding direction of said carrying truck by a means to make said table go 
up and down. The tunnel conveying machine according to claim 2 provided with a means to 
transport carried one between robots with which height of said conveyance face differs. 
[Claim 4]The tunnel conveying machine according to claim 1 to 3, wherein the hermetic seal of 
said table is carried out to an opening of the undersurface of said tunnel septum, or the upper 
surface by bellows mechanism and an elevator mechanism and it is supported by sliding direction 
movable. 

[Claim 5]The tunnel conveying machine according to claim 1 to 4, wherein said tunnel conveying 
machine is a linear motor type track. 

[Claim 6]The tunnel conveying machine according to claim 5, wherein said linear motor type 
track is a thing which makes it run said carrying truck in the state where it was made to rise to 
surface from the tunnel outside with magnetic attraction power of an electromagnet for surfacing 
which equipped said carrying truck with a target of a magnetic material, and with which said 
tunnel exterior was equipped. 

[Claim 7]The tunnel conveying machine according to claim 6, wherein said linear motor type 
track is can-ized and it succeeds in magnetic levitation control and travel stop control of said 
carrying truck from said tunnel outside through this can. 

[Claim 8]The tunnel conveying machine according to claim 1 to 7, wherein atmosphere inside 
said tunnel is a vacuum and atmosphere of the tunnel exterior is the atmosphere. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a conveying machine, especially is provided with 
the suitable carrying truck for manufacture of a semiconductor, etc. which carries carried one in 
the inside of a tunnel, and relates to the tunnel conveying machine which conveys carried one 
where the open air is intercepted by a tunnel septum. 
[0002] 

[Description of the Prior Art]The necessity of conveying between process units, for example 
under a vacuum atmosphere has come out without putting processed materials, such as a wafer, 
to the open air, in order to require very advanced cleanliness about semiconductor manufacture 
etc. and to prevent particle contamination these days, or in order to prevent molecular 
contamination, such as oxidation. Two or more process units are tied with a vacuum tunnel 
conveying machine as the one method, and the trial which carries a wafer in a carrying truck and 
conveys the inside of a vacuum tunnel occurs. Drawing 12 shows the example of the 
semiconductor production line which combined two or more process units with the tunnel 
conveying machine. 

[0003] Drawin g 13 is the sectional view which met AA line shown in drawing 12 . Process unit A 
and B use the both sides of the conveyance tunnel 7 for relativity, and it is arranged. Process 
unit A and B have the transfer robots 1 1 and 12 in the robot chamber 25, respectively, 
Transport the wafer 5 to the process chamber 26 of process unit A and B from the carrying 
truck 9 which runs in the tunnel conveying machine 7, or, Conversely, the wafer which carried 
out the end of processing by process unit A and B is taken out from process unit A and B, and is 
transported to the carrying truck 9, the carrying truck 9 runs in the tunnel carrying path 7, and it 
conveys to the following processing unit. 

[0004]With a linear motor, a stop position arrangement device, etc. which were attached to the 
tunnel septum 8 exterior and which are not illustrated, this carrying truck 9 moves in the inside 
of the tunnel 7, conveys carried one 5, and stops to a position. 

[0005]About a tunnel conveying machine, without a carrying truck contacting a tunnel septum 
inside a tunnel, The linear motor type track which can make it run a carrying truck is developed, 
and carried one, such as a wafer, can be conveyed between processing units under very pure 
environment, without generating particles inside a tunnel according to the conveying machine to 
apply. An example of the linear motor type track to apply is indicated in detail by this invention 
person etc. international patent application PCT/JP93/00930. The member in which this device 
has fear of the generation of gas, such as a magnetic pole sensor and an electromagnet, is 
arranged at the atmosphere side of a tunnel septum, The carrying truck in the inside of the open 
air and the intercepted tunnel is surfaced via a thin septum, and a carrying truck is run a 
carrying truck or stopped with the linear motor etc. which have been similarly arranged to the 
tunnel septum exterior. According to the linear motor type track to apply, it is also possible for a 
carrying truck to branch to direction crossing at a right angle, and to run in the tunnel which has 
branching which intersected perpendicularly. 
[0006] 



[Problem(s) to be Solved by the Invention]However, in the border area of such a process unit 
and a tunnel conveying machine, In the transfer between the process units which carry out for 
relativity of transporting the wafer 5 to process unit B from process unit A, Operation that once 
place the wafer 5 on the carrying truck 9, then the robot 12 of process unit B takes up the wafer 
5 on the carrying truck 9, and the robot 1 1 of process unit A transports it into process unit B is 
performed. That is, between process unit A which carried out for relativity, and B, when 
delivering the wafer 5, in spite of not conveying the wafer 5, the carrying truck 9 must be used 
as a temporary table which delivers the wafer 5, and must be located between process unit A 
and B.When the carrying truck 9 was moving to other positions in the tunnel 7 by chance, the 
wafer 5 could not be delivered, a transfer of a wafer was not completed at time until the carrying 
truck 9 returns between process unit A and B, but there was a problem of taking the time for 
delivering a wafer. 

[0007]Delivering the wafer 5 directly by the robots 1 1 and 12 between process unit A and B, as 
shown in drawing 14 is also considered. However, as shown in drawing 15 in such a case, the 
shape of the fingers 13 and 14 of a robot must be the shape in which it does not interfere 
mutually. However, the shape of the robot fingers 13 and 14 is already determined by the shape 
of the wafer table in a process unit, etc., change is rather difficult and it is not easy to make it 
not interfere between the robot fingers 13 and 14. For this reason, it cannot usually use 
transporting the wafer 5 directly by the fingers 1 3 and 1 4 of the robots 1 1 and 1 2 among the 
processing units A and B. 

[0008jThere is height of the wafer conveyance face of process unit A connected with process 
unit A and B as a problem of the border area between the conveyance tunnels 7 and B. The 
wafer conveyance faces of the common process unit differ for every device, and have various 
height. If it is going to connect these to a common tunnel conveying machine, for some transfer 
robots 11 and 12, the range of the up-and-down motion is restricted, and it may be difficult to 
deliver and receive a wafer from a carrying truck. 

[0009]The wafer table inside a device moves up and down by process unit A and some B, and 
the robot 1 1 and 12 the very thing have some which cannot move up and down. In such a case, 
as shown in drawing 16 , the middle robot chamber 27 is inserted between process unit A, B, and 
a conveyance tunnel, and wafer conveyance face height is adjusted by delivering and receiving a 
wafer via the robot 28 in this chamber 27. For this reason, the conveying machine of a wafer is 
enlarged and there is a problem of becoming expensive. 

[0010]ln view of the problem of the starting conventional technology, it succeeds in this 
invention, and it is a thing. 

It is providing the tunnel conveying machine which can transport carried one, such as a wafer, 
smoothly in the border area of the purpose and a tunnel conveying machine. 

[0011] 

[Means for Solving the Problem]In a tunnel conveying machine which conveys carried one where 
a tunnel conveying machine of this invention was provided with a carrying truck which carries 
carried one in an inside of a tunnel and the open air is intercepted by a tunnel septum, A table 
which lays said carried one in an inside of said tunnel, and this table are moved to a sliding 
direction with the state where said inside of a tunnel intercepted the open air, and movement of 
this table was kept from passing of said carrying truck being barred. 
[0012] 

[Function]The table which lays carried one in the carrying truck stop position in the tunnel 
between process unit A and B, Since it had a means to move this table to a sliding direction 
after the inside of a tunnel has intercepted the open air, delivery of a wafer is attained between 
the robots of the process unit which faces to a tunnel via the table of a wafer. A table pushes up 
the wafer laid on the carrying truck when a carrying truck was also equipped with the opening 
penetrated to a sliding direction and the carrying truck had stopped according to an elevator 
mechanism from the bottom, Let the wafer on the table which went up in arbitrary positions be 
the structure where the robot finger of a process unit goes for a receipt. Restriction of a 
transfer robot's height is lost and Therefore, various kinds of wafer conveyance height, Without 



using a middle transfer robot, also when a transfer robot cannot move the finger up and down, a 
process unit can be connected to a common conveyance tunnel, and a wafer can be delivered 
smoothly. 
[0013] 

[Example]Below, the 1st thru/or the 3rd example of this invention is described in detail, referring 
to an accompanying drawing. Drawing 1 thru/or drawing 2 show the tunnel conveying machine of 
the 1st example of this invention, drawing 1 shows arrangement with a process unit and a tunnel 
conveying machine, and drawing 2 shows the section composition between the tunnel conveying 
machine and process unit which met AA line in drawing 1 . As shown in drawing 1 , the opening 6 
is formed in the conveyance tunnel septum 8 lower part at the halting point of the carrying truck 
9 between the places to which a wafer may be transported via the conveyance tunnel 7, i.e., a 
process unit, and the table 1 which lays the wafer 5 in this opening 6 is arranged. Since the base 
material 2 is connected to the elevator 4, the table 1 is movable to a sliding direction. Since the 
bellows 3 expands and contracts with movement of the sliding direction of the table 1, the state 
where conveyance tunnel 7 inside was intercepted with the open air is held. 
[0014]The table 1 of the wafer 5 has usually fallen in the opening 6 of the tunnel septum 8. When 
delivering the wafer 5 to process unit B from process unit A, the table 1 in which the wafer 5 is 
laid goes up in predetermined height, and the robot 1 1 of process unit A lays the wafer 5 on the 
table 1 by the finger 13 first. Then, the finger 14 of the robot 12 of process unit B takes up the 
wafer 5 from the table 1, and transports it into process unit B. When the elevator 4 moves 
caudad in the postposing stand 1, the table 1 falls in the opening 6 of the tunnel septum 8. 
[0015]By drawing the finger 13 of the robot 1 1 in process unit A, and drawing the finger 14 of 
the robot 12 in process unit B, When it will be in the state where anything does not have a 
projection and a carrying truck stops or passes into this portion, since the wafer table 1 has 
fallen in the tunnel septum 8 lower part, the inside of the conveyance tunnel 7 does not produce 
the problem of barring passing of the carrying truck 9. when the carrying truck 9 stops in the 
position between process unit A and B, as shown in the Prior art, the carrying truck 9 or its 
wafer 5 conversely carried in the carrying truck 9 can be transported for the wafer 5 to the 
processing units A and B from process unit A or B. 

[0016] Drawing 4 is a perspective view showing the structure of the carrying truck of the 1st 
example. The carrying truck 9 is equipped with the opening 10 penetrated to a sliding direction, 
and the table 1 which does not illustrate the inside of this opening 10 is movable to a sliding 
direction. The wafer 5 is supported by the pin 21 formed in the upper surface of the carrying 
truck 9, and is laid on the carrying truck 9. Although it is for the wheel 22 running a 
transportation direction the carrying truck 9, the magnetic devitation system conveying machine 
make carry out magnetic levitation of the carrying truck 9, and it is made to run by contact-ed 
from the septum 8 may be used, and the wheel 22 becomes unnecessary in this case. It is made 
for a linear motor type track to run in the state where it was made to rise to surface from the 
tunnel outside with the magnetic attraction power of the electromagnet for surfacing which 
equipped the carrying truck with the target of the magnetic material and with which the tunnel 
septum (can) exterior was equipped. 

[0017] Drawing 5 thru/or drawing 7 show the conveyance tunnel in the tunnel conveying machine 
of the 2nd example of this invention, and the border area between process unit A and B. In this 
example, process unit A and process unit B differ so that the height of the conveyance face of a 
wafer may illustrate. Vertical movement shall be impossible for the robot 12 of process unit B, 
and the finger 14 of the robot 12 shall not fall to the wafer height on the carrying truck 9. Also in 
this example, like the 1st above-mentioned example, the table 1 can carry out vertical 
movement, where the open air is intercepted with the elevator 4 and the bellows 3. In the 
carrying truck 9, it has the opening 10 of the shape which can pass through the table 1 into the 
portion corresponding to the undersurface of the wafer 5 placed on the carrying truck as shown 
» n drawing 4 . 

[0018]Next, operation of this example is explained. In the state of the beginning, the table 1 has 
fallen downward and is located in the opening 6 of the tunnel septum 8. In order for the carrying 
truck 9 to carry the wafer 5 and to transport the wafer 5 to process unit B in this state, it stops 



to a predetermined stop position. As shown in drawing 5 , the table 1 goes up from the opening 6 
of the tunnel septum 8, and the wafer 5 is lifted through the inside of the opening 10 of the 
carrying truck 9 to the position shown in drawing 6 . Next, as shown in drawing 6 , the finger 14 of 
the robot 12 of process unit B extends, and it enters under the wafer 5. Next, as shown in 
drawing 6 , lower the table 1, the finger 14 of the robot 12 is made to support the wafer 5, and 
the robot 12 of process unit B transports the wafer 5 into process unit B. The table 1 falls to 
the opening 6 of the septum 8, and the transportation vehicle 9 runs in the tunnel 7 to the next 
stop predetermined position. 

[0019]The shape of the carrying truck 9 can consider various things as shown in drawing 8 
thru/or drawing 9 other than the 1st example shown in drawing 4 . In the carrying truck 9 of the 
2nd example shown in drawing 8 , it has the top plate 23 on the table 1 in which the wafer 5 is 
laid. Thereby, adhesion of the dust to the surface of the wafer 5 which is carried one, etc. is 
prevented. 

[0020] Drawing 9 shows the shape of the carrying truck of the 3rd example. When the table 1 is 
carrying out the opening to the transportation direction like this example, In the carrying truck 9, 
the table 1 can run to the next destination in the stage which lifted the wafer 5 from the carrying 
truck 9, and it becomes possible for it to become unnecessary to stop to a spot place, and to 
raise the speed of a transfer of a wafer until the process of transfer of the wafer 5 is completed. 

[0021] Drawing 10 t hru/or drawing 1 1 show the border area between process unit A in the tunnel 
conveying machine of the 3rd example of this invention, and B. In this example, it has the 
opening 26 on the upper surface of the tunnel septum 8, and the table 1 is movable to a sliding 
direction via this opening 26. The structure where the table 1 is connected to the elevator 4 by 
the base material 2, the elevator 4 moves the table 1 to a sliding direction, and the open air is 
intercepted by the bellows 3 is the same as that of the 1st and 2nd above-mentioned example. 
Drawing 1 1 is a perspective view showing the shape of the table 1 which can be put on this 
example. The pin 21 which supports the wafer 5 is arranged in the table 1. The finger 13 of the 
robot 1 1 conveys the wafer 5 from the transverse direction of the table 1, and lays it on the Din 
21. 

[0022]The table 1 is used for transporting the wafer 5 to between process unit A and the 
process unit B chiefly in this example. The wafer 5 can be delivered to the table 1 by laying the 
wafer 5 in the finger 13 from process unit A, and lengthening the finger 13 of the robot 11 as an 
example of operation. The wafer 5 laid in the table 1 is inserted in the finger 14 of the robot 12 
of process unit B by the wafer undersurface, and the wafer 5 is received and passed in process 
unit B by receiving the wafer 1 and pulling back the finger 14 in the process B. 
[0023]The atmosphere in a conveyance tunnel is advanced clean atmospheres, such as a 
vacuum. The meaning of this invention is not limited to the above-mentioned example, and it is 
not necessary to say that various modification is possible. The numerals same in the inside of 
each figure show a same or considerable portion. 
[0024] 

[Effect of the Invention]lt can carry out without using a carrying truck by going conveyance of a 
wafer via a table between the process units arranged on both sides of a tunnel conveying 
machine the 1st according to the conveying machine of this invention, as explained above. Even 
when the conveyance height of the wafer between process units differs in the 2nd, the table can 
adjust the height of a conveyance face easily from having the up-and-down moving mechanism. 
It enables this to transport carried one smoothly between process units. 
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TECHNICAL FIELD 



[Industrial Application]This invention relates to a conveying machine, especially is provided with 
the suitable carrying truck for manufacture of a semiconductor, etc. which carries carried one in 
the inside of a tunnel, and relates to the tunnel conveying machine which conveys carried one 
where the open air is intercepted by a tunnel septum. 
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PRIOR ART 



[Description of the Prior Art]The necessity of conveying between process units, for example 
under a vacuum atmosphere has come out without putting processed materials, such as a wafer, 
to the open air, in order to require very advanced cleanliness about semiconductor manufacture 
etc. and to prevent particle contamination these days, or in order to prevent molecular 
contamination, such as oxidation. Two or more process units are tied with a vacuum tunnel 
conveying machine as the one method, and the trial which carries a wafer in a carrying truck and 
conveys the inside of a vacuum tunnel occurs. Drawing 12 shows the example of the 
semiconductor production line which combined two or more process units with the tunnel 
conveying machine. 

[0003] Drawing 13 is the sectional view which met AA line shown in drawing 12 . Process unit A 
and B use the both sides of the conveyance tunnel 7 for relativity, and it is arranged. Process 
unit A and B have the transfer robots 1 1 and 12 in the robot chamber 25, respectively, 
Transport the wafer 5 to the process chamber 26 of process unit A and B from the carrying 
truck 9 which runs in the tunnel conveying machine 7, or, Conversely, the wafer which carried 
out the end of processing by process unit A and B is taken out from process unit A and B, and is 
transported to the carrying truck 9, the carrying truck 9 runs in the tunnel carrying path 7, and it 
conveys to the following processing unit. 

[0004]With a linear motor, a stop position arrangement device, etc. which were attached to the 
tunnel septum 8 exterior and which are not illustrated, this carrying truck 9 moves in the inside 
of the tunnel 7, conveys carried one 5, and stops to a position. 

[0005]About a tunnel conveying machine, without a carrying truck contacting a tunnel septum 
inside a tunnel, The linear motor type track which can make it run a carrying truck is developed, 
and carried one, such as a wafer, can be conveyed between processing units under very pure 
environment, without generating particles inside a tunnel according to the conveying machine to 
apply. An example of the linear motor type track to apply is indicated in detail by this invention 
person etc. international patent application PCT/JP93/00930. The member in which this device 
has fear of the generation of gas, such as a magnetic pole sensor and an electromagnet, is 
arranged at the atmosphere side of a tunnel septum, The carrying truck in the inside of the open 
air and the intercepted tunnel is surfaced via a thin septum, and a carrying truck is run a 
carrying truck or stopped with the linear motor etc. which have been similarly arranged to the 
tunnel septum exterior. According to the linear motor type track to apply, it is also possible for a 
carrying truck to branch to direction crossing at a right angle, and to run in the tunnel which has 
branching which intersected perpendicularly. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]It can carry out without using a carrying truck by going conveyance of a 
wafer via a table between the process units arranged on both sides of a tunnel conveying 
machine the 1st according to the conveying machine of this invention, as explained above. Even 
when the conveyance height of the wafer between process units differs in the 2nd, the table can 
adjust the height of a conveyance face easily from having the up-and-down moving mechanism. 
It enables this to transport carried one smoothly between process units. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, in the border area of such a process unit 
and a tunnel conveying machine, In the transfer between the process units which carry out for 
relativity of transporting the wafer 5 to process unit B from process unit A, Operation that once 
place the wafer 5 on the carrying truck 9, then the robot 12 of process unit B takes up the wafer 
5 on the carrying truck 9, and the robot 1 1 of process unit A transports it into process unit B is 
performed. That is, between process unit A which carried out for relativity, and B, when 
delivering the wafer 5, in spite of not conveying the wafer 5, the carrying truck 9 must be used 
as a temporary table which delivers the wafer 5, and must be located between process unit A 
and B.When the carrying truck 9 was moving to other positions in the tunnel 7 by chance, the 
wafer 5 could not be delivered, a transfer of a wafer was not completed at time until the carrying 
truck 9 returns between process unit A and B, but there was a problem of taking the time for 
delivering a wafer. 

[0007]Delivering the wafer 5 directly by the robots 1 1 and 12 between process unit A and B, as 
shown in drawing 14 is also considered. However, as shown in drawing 15 in such a case, the 
shape of the fingers 13 and 14 of a robot must be the shape in which it does not interfere 
mutually. However, the shape of the robot fingers 13 and 14 is already determined by the shape 
of the wafer table in a process unit, etc., change is rather difficult and it is not easy to make it 
not interfere between the robot fingers 13 and 14. For this reason, it cannot usually use 
transporting the wafer 5 directly by the fingers 13 and 14 of the robots 1 1 and 12 among the 
processing units A and B. 

[0008]There is height of the wafer conveyance face of process unit A connected with process 
unit A and B as a problem of the border area between the conveyance tunnels 7 and B. The 
wafer conveyance faces of the common process unit differ for every device, and have various 
height. If it is going to connect these to a common tunnel conveying machine, for some transfer 
robots 1 1 and 12, the range of the up-and-down motion is restricted, and it may be difficult to 
deliver and receive a wafer from a carrying truck. 

[0009]The wafer table inside a device moves up and down by process unit A and some B, and 
the robot 1 1 and 12 the very thing have some which cannot move up and down. In such a case, 
as shown in drawin g 16, the middle robot chamber 27 is inserted between process unit A, B, and 
a conveyance tunnel, and wafer conveyance face height is adjusted by delivering and receiving a 
wafer via the robot 28 in this chamber 27. For this reason, the conveying machine of a wafer is 
enlarged and there is a problem of becoming expensive. 

[0010]In view of the problem of the starting conventional technology, it succeeds in this 
invention, and it is a thing. 

It is providing the tunnel conveying machine which can transport carried one, such as a wafer, 
smoothly in the border area of the purpose and a tunnel conveying machine. 
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MEANS 



[Means for Solving the Problemjln a tunnel conveying machine which conveys carried one where 
a tunnel conveying machine of this invention was provided with a carrying truck which carries 
carried one in an inside of a tunnel and the open air is intercepted by a tunnel septum, A table 
which lays said carried one in an inside of said tunnel, and this table are moved to a sliding 
direction with the state where said inside of a tunnel intercepted the open air, and movement of 
this table was kept from passing of said carrying truck being barred. 
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OPERATION 



[Function]The table which lays carried one in the carrying truck stop position in the tunnel 
between process unit A and B, Since it had a means to move this table to a sliding direction 
after the inside of a tunnel has intercepted the open air, delivery of a wafer is attained between 
the robots of the process unit which faces to a tunnel via the table of a wafer. A table pushes up 
the wafer laid on the carrying truck when a carrying truck was also equipped with the opening 
penetrated to a sliding direction and the carrying truck had stopped according to an elevator 
mechanism from the bottom, Let the wafer on the table which went up in arbitrary positions be 
the structure where the robot finger of a process unit goes for a receipt. Restriction of a 
transfer robot's height is lost and Therefore, various kinds of wafer conveyance height, Without 
using a middle transfer robot, also when a transfer robot cannot move the finger up and down, a 
process unit can be connected to a common conveyance tunnel, and a wafer can be delivered 
smoothly. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example]Below, the 1 st thru/or the 3rd example of this invention is described in detail, referring 
to an accompanying drawing. Drawing 1 thru/or drawing 2 show the tunnel conveying machine of 
the 1st example of this invention, drawing 1 shows arrangement with a process unit and a tunnel 
conveying machine, and drawing 2 shows the section composition between the tunnel conveying 
machine and process unit which met AA line in drawing 1 . As shown in drawing 1 , the opening 6 
is formed in the conveyance tunnel septum 8 lower part at the halting point of the carrying truck 
9 between the places to which a wafer may be transported via the conveyance tunnel 7, i.e., a 
process unit, and the table 1 which lays the wafer 5 in this opening 6 is arranged. Since the base 
material 2 is connected to the elevator 4, the table 1 is movable to a sliding direction. Since the 
bellows 3 expands and contracts with movement of the sliding direction of the table 1, the state 
where conveyance tunnel 7 inside was intercepted with the open air is held. 

[0014]The table 1 of the wafer 5 has usually fallen in the opening 6 of the tunnel septum 8. When 
delivering the wafer 5 to process unit B from process unit A, the table 1 in which the wafer 5 is 
laid goes up in predetermined height, and the robot 1 1 of process unit A lays the wafer 5 on the 
table 1 by the finger 13 first. Then, the finger 14 of the robot 12 of process unit B takes up the 
wafer 5 from the table 1, and transports it into process unit B. When the elevator 4 moves 
caudad in the postposing stand 1, the table 1 falls in the opening 6 of the tunnel septum 8. 
[0015]By drawing the finger 13 of the robot 11 in process unit A, and drawing the finger 14 of 
the robot 12 in process unit B, When it will be in the state where anything does not have a 
projection and a carrying truck stops or passes into this portion, since the wafer table 1 has 
fallen in the tunnel septum 8 lower part, the inside of the conveyance tunnel 7 does not produce 
the problem of barring passing of the carrying truck 9. when the carrying truck 9 stops in the 
position between process unit A and B, as shown in the Prior art, the carrying truck 9 or its 
wafer 5 conversely carried in the carrying truck 9 can be transported for the wafer 5 to the 
processing units A and B from process unit A or B. 

[0016] Drawing 4 is a perspective view showing the structure of the carrying truck of the 1st 
example. The carrying truck 9 is equipped with the opening 10 penetrated to a sliding direction, 
and the table 1 which does not illustrate the inside of this opening 10 is movable to a sliding 
direction. The wafer 5 is supported by the pin 21 formed in the upper surface of the carrying 
truck 9, and is laid on the carrying truck 9. Although it is for the wheel 22 running a 
transportation direction the carrying truck 9, the magnetic devitation system conveying machine 
make carry out magnetic levitation of the carrying truck 9, and it is made to run by contact-ed 
from the septum 8 may be used, and the wheel 22 becomes unnecessary in this case. It is made 
for a linear motor type track to run in the state where it was made to rise to surface from the 
tunnel outside with the magnetic attraction power of the electromagnet for surfacing which 
equipped the carrying truck with the target of the magnetic material and with which the tunnel 
septum (can) exterior was equipped. 

[001 7] Drawing 5 thru/or drawing 7 show the conveyance tunnel in the tunnel conveying machine 
of the 2nd example of this invention, and the border area between process unit A and B. In this 
example, process unit A and process unit B differ so that the height of the conveyance face of a 
wafer may illustrate. Vertical movement shall be impossible for the robot 12 of process unit B, 



and the finger 14 of the robot 12 shall not fall to the wafer height on the carrying truck 9. Also in 
this example, like the 1st above-mentioned example, the table 1 can carry out vertical 
movement, where the open air is intercepted with the elevator 4 and the bellows 3. In the 
carrying truck 9, it has the opening 10 of the shape which can pass through the table 1 into the 
portion corresponding to the undersurface of the wafer 5 placed on the carrying truck as shown 
in drawing 4 . 

[0018]Next, operation of this example is explained. In the state of the beginning, the table 1 has 
fallen downward and is located in the opening 6 of the tunnel septum 8. In order for the carrying 
truck 9 to carry the wafer 5 and to transport the wafer 5 to process unit B in this state, it stops 
to a predetermined stop position. As shown in drawing 5 , the table 1 goes up from the opening 6 
of the tunnel septum 8, and the wafer 5 is lifted through the inside of the opening 10 of the 
carrying truck 9 to the position shown in drawing 6 . Next, as shown in drawing 6 , the finger 14 of 
the robot 12 of process unit B extends, and it enters under the wafer 5. Next, as shown in 
drawing 6 , lower the table 1, the finger 14 of the robot 12 is made to support the wafer 5, and 
the robot 12 of process unit B transports the wafer 5 into process unit B. The table 1 falls to 
the opening 6 of the septum 8, and the transportation vehicle 9 runs in the tunnel 7 to the next 
stop predetermined position. 

[0019]The shape of the carrying truck 9 can consider various things as shown in drawing 8 
thru/or d|^yyLngL9__other than the 1st example shown in drawing 4 . In the carrying truck 9 of the 
2nd example shown in drawing 8 , it has the top plate 23 on the table 1 in which the wafer 5 is 
laid. Thereby, adhesion of the dust to the surface of the wafer 5 which is carried one, etc. is 
prevented. 

[0020]Dramng_9_shows the shape of the carrying truck of the 3rd example. When the table 1 is 
carrying out the opening to the transportation direction like this example, In the carrying truck 9, 
the table 1 can run to the next destination in the stage which lifted the wafer 5 from the carrying 
truck 9, and it becomes possible for it to become unnecessary to stop to a spot place, and to 
raise the speed of a transfer of a wafer until the process of transfer of the wafer 5 is completed. 

[0021] Drawing 10 thru/or drawing 1 1 show the border area between process unit A in the tunnel 
conveying machine of the 3rd example of this invention, and B. In this example, it has the 
opening 26 on the upper surface of the tunnel septum 8, and the table 1 is movable to a sliding 
direction via this opening 26. The structure where the table 1 is connected to the elevator 4 by 
the base material 2, the elevator 4 moves the table 1 to a sliding direction, and the open air is 
intercepted by the bellows 3 is the same as that of the 1st and 2nd above-mentioned example. 
D rawing 1 1 is a perspective view showing the shape of the table 1 which can be put on this 
example. The pin 21 which supports the wafer 5 is arranged in the table 1. The finger 13 of the 
robot 1 1 conveys the wafer 5 from the transverse direction of the table 1, and lays it on the pin 
21. 

[0022]The table 1 is used for transporting the wafer 5 to between process unit A and the 
process unit B chiefly in this example. The wafer 5 can be delivered to the table 1 by laying the 
wafer 5 in the finger 13 from process unit A, and lengthening the finger 13 of the robot 11 as an 
example of operation. The wafer 5 laid in the table 1 is inserted in the finger 14 of the robot 12 
of process unit B by the wafer undersurface, and the wafer 5 is received and passed in process 
unit B by receiving the wafer 1 and pulling back the finger 14 in the process B. 
[0023]The atmosphere in a conveyance tunnel is advanced clean atmospheres, such as a 
vacuum. The meaning of this invention is not limited to the above-mentioned example, and it is 
not necessary to say that various modification is possible. The numerals same in the inside of 
each figure show a same or considerable portion. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The explanatory view showing the relation of arrangement of the tunnel conveying 
machine and process unit of each example of this invention. 

[Drawing 2]It is the section lineblock diagram which met AA line in drawing 1 of the tunnel 
conveying machine of the 1st example of this invention, and the state where a wafer is 
transported via a table is shown. 

[Drawing 3}The state where a wafer is transported is shown in a process unit from the carrying 
truck in drawing 2 . 

[Drawing 4]The perspective view showing the shape of the carrying truck of the 1st example. 
[Drawing 5]The section lineblock diagram which met AA line in drawing 1 of the tunnel conveying 
machine of the 2nd example of this invention. 

[ Drawing 6 ]The state where the wafer in drawing 5 was lifted by the table is shown. 
[Drawing 7]The state where a wafer is transported to process unit B in drawin g 7 is shown. 
[Drawing 8]The perspective view and cross-sectional view showing the shape of the carrying 
truck of the 2nd example. 

[Drawing 9]The perspective view and cross-sectional view showing the shape of the carrying 
truck of the 3rd example. 

[Drawing 10]The section lineblock diagram which met AA line in drawing 1 of the tunnel 
conveying machine of the 3rd example of this invention. 

[Drawing 11]The perspective view showing the shape of the wafer table in the tunnel conveying 
machine of the 3rd example. 

[Drawing 12]The explanatory view showing the relation of arrangement of a conventional tunnel 
conveying machine and process unit. 

[Drawing 13]The section lineblock diagram which met AA line in drawing 1 of the conventional 
tunnel conveying machine. 

[Drawing 14]The state of transporting a wafer by a robot finger directly between the process 
units of the both sides in drawing 13 is shown. 

[Drawing 15]The plan showing the relation of the robot finger and wafer in drawing 14 . 

[Qr^mnEJllThe explanatory view showing the state where the middle robot chamber has been 

arranged between a process unit and a tunnel conveying machine, in drawing 12 . 

[Drawing 17]The section lineblock diagram of BB line of drawing 16 at the time of providing a 

middle robot chamber between a process unit and a tunnel conveying machine. 

[Description of Notations] 

1 Table 

2 Base material 

3 Bellows 

4 Elevator 

5 Wafer 

6 The opening of a tunnel septum 

7 Conveyance tunnel 

8 Tunnel septum 



9 Carrying truck 

10 Opening 

1 1 and 12 Robot 

13 and 14 Robot finger 
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